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Lateral perovskite-based solar cell



Geometrical models of standard and lateral

heterojunction solar cells
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Brief results of traditional perovskite-based
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thicknesses of the ETL layer, HTL layer, and perovskite layer.



Thickness of perovskite, nm

Optimization of lateral geterojunction solar cell
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The main photoelectric parameters of the best and the worst solar cells.

nm mA/cm? mW/cm?

18.87 1.17 18.39 83.28 29.04
1200 18.74 1.16 18.75 85.97 29.62

The main photoelectric parameters of the best and worst lateral
heterojunction solar cells when the perovskite layer thickness is 900 nm,
the width is 3 ym, and the ETL and HTL layer widths are varied from
100 nm to 1400 nm in increments of 100 nm.
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Comparision of lateral and traditional perovskite solar cells

Strukture dyerovskite Jse U,, V P, FF, % n, %
nm mA/cm? mW/em?
Lateral 400 18.62 1.182 18.87 85.80 29.84
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The table below presents the main
photovoltaic parameters of the perovskite-
based lateral heterojunction solar cells with

anti-reflection coatings at their optimal
thicknesses (S102, Al.Os, and SisNa).



Conclusion

1. The performance of traditional perovskite solar cells was analyzed by optimizing the thickness of
each layer. Three ETL materials — ZnO, MoOs, and Ti0. — were investigated. Among them, Ti10-
demonstrated the best photovoltaic performance. The optimal HTL thickness was found to be 80
nm for all investigated ETL materials, while the optimal perovskite layer thickness was 600 nm
for ZnO and MoOs, and 800 nm for Ti0.. After optimization, the solar cell using Ti0: as the ETL
achieved the highest efficiency of 35.21%, significantly outperforming the ZnO- and MoQOs-based
devices.

2. The performance of perovskite-based lateral heterojunction solar cells was investigated through
geometrical optimization of the ETL, HTL, and perovskite layers. The optimized thicknesses were
found to be 900 nm for the perovskite layer and 40 nm for the charge transport layers (CTLs). The
optimal widths of both the ETL and HTL layers were determined to be 1200 nm.

3. the perovskite-based lateral heterojunction solar cell with an anti-reflection coating achieved a
power conversion efficiency of 34.42%. This value 1s 1.16 times higher than that of the structure
without an anti-reflection coating, which had an efficiency of 29.9%.
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